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Abstract

The prediction of performance for professional baseball players is required in
determining the length and price of contracts and trades. The Method which teams
generally use at present, is according to this player's performance in previous years.
Therefore, a more reliable method is required to estimate the future performance of the
players. The purpose of this research is to analyze the trend of career performance in
Major League Baseball and Chinese Professional Baseball League using 4 adjusted
statistics. triple rate, batting average, base on balls, and isolated power. The subjects
included Magjor League Baseball players who have played regularly at least 8 years
during 1987-2006, totaling 223 players. The players who have had 1000 or more career
at bats during 1990-2007 in Chinese Professional Baseball League were aso involved,
totaling 147 players. In order to compare the players from different era, statistics from
Major League Baseball was converted to the standard of National League during
1977-1992, according to Schell (2005). The statistics in Chinese Professional Baseball
L eague was compared to the |eague average of the year. The converted data was used to
analyze the performance change throughout the career. The results showed that, in
Major League Baseball, the players with good speed reached their peak in about 27
years old, then showed steady decline. The players with high batting average usualy
combined with good baseball on ball ratio and slugging average. The performance of
these players was relatively stable throughout the career. The ability to get base on balls
increased with age, indicating that the experience can help. Slugging average showed
small magnitude of decline with age. The players with career isolated power in top 25%
of the league still maintained considerable slugging power after 30 years of age. The
results were similar in Chinese Professional Baseball League, but the peak performance

in the career was reached in the earlier age then that in Mgor League Baseball. The



results of this study can be used as the reference for signing contracts and trading
players.

For isit given to same datum point is it compare to pay to display player of various
years, and probe into different ability separately, this research is adopted by Schell
(2005) All data used revise the way, calculate player's data through 5 steps, drawing the
trend picture to the age after changing, find out player's career development trend, for
using to assess player's ability.

Found finally, an excellent player good at the speed of MLB about 27 years old to
reach the peak of the career, later dropped gradually. The player of the high batting
average, usually lead attaching certain on base ability and power, and career
performance relative stability too. The base on balls ability increase with the age, the
trend of rising day by day appears. Although player's power will decline with the age,
the range is not big, so, player's career pure power rate at the top 25% in the league ,
even if already over 30 years old, have certain hold their power. The CPBL have similar
phenomenon too. The only different is the peak of player's career performance is earlier
than MLB. It may due to the difference of professional baseball system in different

countries.

Keywords. MLB, CPBL, career performance, triple rate, batting average, base on balls,

isolated power.
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MLB CPBL

MLB CPBL
AL American League
Western League 1899
1903
1973
AB At Bat
AV G Batting average AVG=H/PA

Adjusted Batting Runs

Pete Palmer

0.25



ABR 0

Adjusted Batting Runs =(0.47x )+(0.78x% )
+(1.09% )+(1.40% )+0.33x%( )
-0.25x%( )

-0.50x%( + + - - - )
BB Base on Balls

BB% BB %= BB/PA

BB/9 9

BABIP Batting Average on Balls put Into Play

BABIP
BABIP
BABIP
= - / - -
CS Caught Stealing
DPT Double Plus Triple
Deadball era Deadball Era
1900-1920
1920

(spit ball)



1918 16
15 Deadball era
DE Defensive Efficiency DE=1-BABIP
Double(2B)
ERA Earned Run Average
ERA= x9/
EV Established Value

WS

EV= 40%x WS
+30% x WS
+20% x WS
+10% x WS

FC Fielder Choice
FP Fielding Percentage

FP=(Putout +Assists)/Total Chances

FIP Fielding Independent Pitching FIP Tom Tango

BABIP BABIP

HR BB SO
3.2



FIP ERA

FIP
2006
Finesse pitcher
GIDP Grounded Into Double Play
GB/FB
H Hit
HR Homerun
HBP Hit By Pitch
HR% HR%= HR/PA
H/9 9
HR/9 9
IBB Intentional Base on Balls
Isolated SLG =S.G-AVG
K% K%=K/PA
K/9 9
K/BB
Live ball era 1920
Live ball era
MRC Marginal Runs Created RC

RC
MRC=OUTSx[(RC/Out ) (LgRC/Out)]

RC/Out=(OBPxSLG)/(1 AVG)

NFP Net-Facing Pitchers

ERA



PA David Stephan

NFP=
NL National League

1876 1902

1903

OPS On Base Plus Slugging
On Base Percentage
Slugging percentage
RC

OoPS= OBP+3G
Out%=1-OBP 1

OBP On Base Percentage
oBpP= (H+BB+HBP)/(AB+BB+HBP+3)

PA Plate Appearances

Power pitcher
RBI Runs Batted In
R Runs scored
RC Runs Created
Senior Baseball Operations

Advisor Bill James



RC

RC= [(H +BB)xTB]/(AB+ BB)
1985 James RC

(H + BB+ HBP—CS—GIDP)[TB + 0.26(BB - IBB+ HBP)

RC= 0.52(SH + SF + SB)]/(AB+ BB + HBP + SH + &F)

RC

RC/27

RC/27= (RCx27)/(AB+SH + S +GIDP+CS-H)
SO Strikeout
SF Sacrifice Fly
SH Sacrifice Hit
SB Stolen Bases

SLG Slugging percentage

SLG= (1IB+2x2B+3x3B+4xHR)/AB
Strat-O-Matic

1962



50% 36%

14% 1 4
1
=0.000 4 0.323
0.323x14%=0.045
0.045

TB Total bases
TB=1B+2Bx2+3Bx3+ HRx4

Talent Pool

TC/9 Total Chances per 9 IP 9

WHIP Walks Plus Hits per Inning Pitched
WHIP=(H+BB)/IP
WS Win Shares

WARP Wins Above Replacement Player

WY Walk Year
XBA% Extra-Base Hit Percentage

XBA%= XBA/H

XR Extrapolated Runs RC Bill James



RC

RC Bill James

XR=(0.50 x 1B) (0.72 x 2B) (1.04 x 3B) (1.44 x HR)
[0.34 x (HP+TBB-I1BB)] (0.25 x IBB) (0.18 x SB)
(-0.32 x CS) (-0.09 x (AB H K)) (-0.098 x K)
(-0.37 x GIDP) (0.37 x SF) (0.04 x SH)
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League or Park
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2007
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(1B 3B LF RF)
(C SS 2B CF)
SS C 2B CF 3B RF LF 1B

Woolner (2003) OBP
OBP

OBP = (H + BB+ HBP)/(AB + BB + HBP + 5F)

(Fielder Choice FC)

FC
1978 2000
300 28.48%
FC HBP 15.62% FC SF
FC OBP

OBP = (H + BB+ HBP+ FC)/(AB + BB + HBP + &F)

Chimkin (2004) James RC

750 Deadball Era
Park factors (1876-2002)
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3.

5. AVG OBP SLG PA
6. OBP
OBP
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Click (2004)

1991 2003
200 3066
AB PA AVG OBP SLG BB% K%
XBA% HR% SO
AV G
R-Square 0.5 BB% K%
HR%
AV G
OBP SLG
AV G
2007 AV G
OBP SLG AVG
OBP SLG
MLB BB %
K% AV G
AV G
1991 2003
50 2695
ERA WHIP K/9(Strikeout per 9 IP) BB/9

H/9 HR/9 K/BB GB/FB 1999
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BB/9 H/9 R-Square
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1991
100
FP TC/9 DE FP
TC/9(R-Square

2003

0.1183) 0.8056)
GB/FB
DE
0.2767
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R-Square
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Click
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0.5
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The Numbers Game (Schwarz & Gammons,2005)
Bill James
25-29 28-32
Power pitcher

Finesse pitcher

Schell (2005)

AB NFP

1876-1946

1947

20-38
(AB) (NFP) (NFP)
DPT(AB) 3B(AB) R(NFP) SB(NFP)
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HR Deadball Era HR
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(More walks fewer strikeouts)

OBP (NFP) OPS
(NFP) SLG (AB) 9000

NFPs 8000 ABs

(1)Baseball on balls Strikeouts(plate
discipline) Home runs RBIs (power)
9% (2)Batting average Runs DPT
(3)Triples Stolen bases

5%
Woolner (2000)
300 PA
RC/27
RC/27 1.00
10
20

34
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AVG RBI

AV G
DH
RBI DH
AL RBI SD
DPT HR R SO
HR
3B SB BB
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Hanraham (2004)

Win Shares (WS) WS
Hanraham
Value(EV)
Ty Cobb 22 MLB

38.2 Roger Hornsby EV(21) 25.8

EV(21) James WS 30
Hornshy 21 (WS 37)
Pujols EV (23) 31.8
40
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Park Factor

Park Factor Park Effect
(Colorado Rockies) (Coors Field)
5280 Woolner (2007)
400
Coors Field 440
Woolner (2007) Rockies Coors Field

Home park effect 1.
1993-2005
100 ERA 4.00 2.
OPS
1993 500 62%
850 OPS 33%

Rockies Home park effect
2004
Rockies
0.305(COL Home)/0.258(COL Road)=1.18(COL park factor for
Bat-avg)
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Park Factor
(Offence) (Pitching) (Fielding) Park
factor

Offence park

Park factor

Coors Field MLB

2007
PF Fenway Park
=1.177 Wrigley Field PF=1.172
Coors Field PF=1.16 2007
Petco Park PF=0.755
McAfee Coliseum PF=0.833
Park factor Nation (2003)
Park Factor OBP PF
PF OBP PF
XR (Extrapolated Runs) RC
OBP PF 1.25
( ) PF
10% OBP 13% PF=145(
) 10% OBP 80%
Coors Field PF Rockies

Nation
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15%

Fenway Park
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Pikul Mayo (1999)
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AL=a+PFP+RC+FP+Ml +Cl +OF + SA+ FA+YP

= Runs Created

2007

RC
MI  ClI OF

SAL=a+ERA+K +BB+W+ P+ S+ SA+ FA

MLB
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K% K/BB WHIP FIP

Maxcy,Fort, Krautmann (2002)
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Walk Year (WY

WARP
212
(WY 1)
WARP(5.56) (5.08)
WY
31 James
25-29

30

1972-2000
WY (WY 1)
WY
(5.08) 9.4
WY
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WY
6.3 4.8
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MLB
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MLB 1987-2006 20
regular player
223 223

www.baseballl.com

1990-2007
1000 147
(www.cpbl.com.tw)
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regular player

NFP Net-Facing Pitchers =

NFP
NFP NFP
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NFP 75% NFP

regular player

Pth
Pth

( ) (Standardizing averages)
(Mean-adjusted average)
Mean-adjusted average=(Raw average REC)
x Season factor
Season factor=Standardizing average / Season average

REC Rare events correction=0.5/AB

Standardizing average NL 1977-1992
BA=0.27 DPT=0.0547 3B=0.0077
HR=0.025 R=0.019 RBI1=0.111
BB=0.091 S0=0.132 SB=0.027

Season average

()

Park-adjusted average=Mean-adjusted average /Park Factor
Park Factor=1 M x (API/100 1)
M
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(

) power transformation

(performance spread)

1 Power
Transformation 2
3 HR
Power Transformation 1
Power Transformation 2
) Power transformation
5

(http://pup.princeton.edu/schell/apph.pdf &
http://pup.princeton.edu/schell/appi.pdf)

) fully adjusted average

1. z-score
Player’s z-score=(Player’s park-adjusted average Regular
player’s park-adjuster Mean)/ Regular player’s

park-adjusted SD

2.
Fully adjusted average={Standardizing Regular’s PA mean
Player's z-score x Standardizing Regular’'s PA SD}*' TP
REC
AB NFP



Bobby Abreu
0.306
223
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I (
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AV G+ X
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ISOP(lsop+)

Eye
3B Per AB(3B+)

(

)3B+ < 80

2000

AV G

/ ) x100
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3B Per AB(3B+) BB Per NFP(BB+)

Speed Power Avg
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35
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)80 3B+ <100 100 3B+
80-100

)100 3B+ <120 3B+ 100-120
)3B+ 120 3B+ >120
100
.Speed only 3B+ 120%(3B+ > 120)
Isop+ 80%(lsop+ < 80)
.Power only Isop+ 120%(Isop+ > 120)
3B+ 80%(3B+ < 80)
.Speed+Power 3B+ lsop+ 120%
.Avg only AVG+ 120%(AVG+ > 110)
Isop+ 80%(lsop+ < 80)
.Avg+Power AVG+ lsop+ 120%
.Eyeonly BB+ 120%(BB+ > 120) Isop+
(80%Isop+ < 80)
.Power + Eye |Isop+ BB+ 120%
.Avg + Eye AVG+ BB+ 120%

Park Factor

Park Factor
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18
(AVG+  100)
(AVG+ <100)
Speed Power Avg Eye

AVG 3B Per AB BB Per NFP

Speed + Power, Speed only, Power only
Avg + Eye, Avg only, Eye only
Avg + Power, Avg only, Power only

Power + Eye, Power only, Eye only
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(3B+ >120)

(AV G

AV G

BB |1SOP)

(3B+ <80)
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32~33
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(3B BB
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6 8 9 3B AV G

BB
30
( )BB 6 12
(3B AVG |ISOP)
10 11 13 (BB+ >120)
AV G BB=3
( )ISOP 7 17
27-30
lsop+ >120
(3B AVG BB)
14-16 (Isop+ <80)
Isop+ 80-100

lsop>120
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Regular Player

( )Speed and Power 8 18-21
1.Speed Only 24
3B 27 AV G
BB Isop
2.Speed+Power 16
3.Power only 54 3B
12 0.03



( )Avg and Eye 9 22-25

1.Avg only 15
Avg + Eye 12 0.285
2.Avg + Eye 12
3.Eye only 6 0.05
Avg + Eye
( )Avg and Power 10 26-29
1.Avg only 10
Avg+Power
27
2.Avg+Power 26 3B Power only
Avg only
12 0.015
12
0.013
3.Power only 17

0.04

Avg+Power
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( )Power and Eye 11
1.Power only 16
27

Power + Eye

2.Power + Eye 25

3.Eye only 2

( ) 3B+
34

42

30-33

12
24-25
3B+
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BB
MLB
3B+
28
32
3B+
) AVG 13 39
AV G+
28-32
(3B BB
| SOP) 38 40 41 3B AV G
27 BB
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)BB 14 44
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(3B AVG [SOP)
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BB+
AV G BB+
26-28
( )ISOP 15 49
26 Isop
(3B AVG BB)
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( )Speed and Power 16 50-53
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3B 24



2.Speed+Power
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( )Avg and Eye
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3.Eye only 21
Eye

( )Avg and Power
1.Avg only 26

Avg+Power
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Avg+Power

Avg +



2.Avg+Power 51
24-30
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1. Normality Scores for Original Data

BA R DPT RBI SO BB 3B HR SB

1885-1900 11 24 37 38 70 113 102 272 18.2
1901-19 23 13 50 63 44 103 119 810 26.4
1920-46 L1 18 09 113 281 150 125 1075 1162
1947-62 06 09 08 70 67 124 100 26.4 114.8
1963-68 05 05 05 2.5 3.3 4.2 9.1 10.2 69.8
1969-76 03 02 12 36 88 9.6 203 18.0 109.1
1977-92 09 LI 16 61 121 158 467 359 2139
1993-2003 07 04 18 48 57 132 599 22.9 146.5

Geo.Mean 08 08 15 52 76 108 173 314 79.1

Note: Scores of 2 or more, shown in bold, indicate substantial non-normality.

Baseball’s All-Time Best Sluggers. Schell, M. J.

(2005). Princeton, Princeton University Press.
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2. Transformation Power over Baseball History

Imitial Year
Event 1876 1901 1920 1931 1947 1963 19659 1977 1993
BA 01,50
R 050 0.7%
DPFT (.50 0,75
S0 0.33 0. 50
REI 0.50 0.75
BB 0,50
iB 0.50 033
HR 033 D20 0.25 033 0.50
5B (NL) 0,33 025 020 0.15 033
S8 (AL) 0.3 025 020 0.25

Wode: For blank cells in the table, the previous mumber in the row gives the transformation power

Baseball’s All-Time Best Sluggers. Schell, M. J.

(2005). Princeton, Princeton University Press.
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3. Normality Scores with Shifting Transformations

BA R DPT RBI SO BB 3B HR SB
85-1900 03 04 05 04 04 07 03 31 02
1901-19 1303 03 L1 06 04 05 62 06
1920-46 06 03 10 15 03 08 17 16 12
1947-62 02 03 02 22 07 Ll 18 12 26
1963-68 03 03 02 13 02 04 09 09 06
1969-76 05 04 03 21 05 LI 26 25 13
1977-92 02 04 05 34 04 08 70 54 51
1993-2003 03 04 07 23 06 05 63 21 18
CeoMean 04 03 04 15 04 07 16 24 14

Notes: Scores of 2 or more, shown in bold, indicate substantial non-normality.

Underlines show where shifts in the transformation power occur, for example, in 1901 for runs.

(2005). Princeton, Princeton University Press.
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<80 95
80-<100 30
100-<120 25

120 73
223

<100 46
100-<105 65
105-<110 54

110 58

223
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<80 64

80-<100 72
100-<120 53
120 34
223

<80 40
80-<100 44
100-<120 48
120 91

223
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<80 80-<100 100-<120 120
<80 7 5 4 24
80-<100 14 10 6 14
100-<120 21 4 4 19
120 53 11 11 16
<100 100-<105 105-<110 110
<80 11 25 13 15
80-<100 16 19 19 18
100-<120 13 13 14 13
120 6 8 8 12
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10.

<100 100-<105 105-<110 110
<80 10 14 6 10
80-<100 7 10 14 13
100-<120 12 20 7 9
120 17 21 27 26
11.
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<80 13 17 18 16
80-<100 14 17 17 24
100-<120 11 5 11 26
120 2 5 2 25
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12.CPBL
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15.CPBL
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147
16.CPBL
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100 37 26




17.CPBL

<100 100
<100 49 38
100 21 39
18.CPBL
<100 100
<100 58 26
100 12 51
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19.CPBL

<100 100
<100 57 30
100 27 33
20.
3B AV G BB ISOP
26-28 26-28 30 26-28
24-26 26-28 25-27 24-26
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Raw Data Square Root Transformation
Homally Scom = W75 Mormalty Soome = B8

1. (1920-46)
Baseball’s All-Time Best Sluggers. Schell, M. J.

(2005) . Princeton, Princeton University Press.
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2000 Bobby Abreu
NFP 284 NFP Abreu NFP
677 Abreu regular player
(Standardizing averages)

(Mean-adjusted average)
Mean-adjusted average

=(Raw average REC)x Season factor

=0.316x%(0.27/0.283)

0.301
Season factor=Standardizing average/Season average
Standardizing average NL 1977-1992
BA=0.27

Season average 2000 =0.283

Park-adjusted average=Mean-adjusted average /Park Factor
=0.301/[1+0.462x%(95/100-1)]
0.309
Park Factor 1 M x (API/100 1)
=14 M =0.462

power transformation

power
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transformation=0.5 Abreu z-score=(0.309°"
0.5193)/0.0281=1.29
power transformation

(0.5193) (0.0281) 5

(http://pup.princeton.edu/schell/apph.pdf &
http://pup.princeton.edu/schell/appi.pdf)

4.Fully adjusted average (0.5191+1.29%x0.0263)'%° 0.306

Bobby Abreu 2000 AV G 0.306
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Bobby Abreu

2000 (AV G)
AV G+ = ( / )
I ( / ) x100
=(182/576)/0.2705x100=116.825
AV G+
AV G+
AV G+ x

116.825 x 576 67291.65

AVG+ = /
Bobby Abreu AVG+ 598753.9/5276 113.486

regular player
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